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Biomarkers on patient T cells diagnose active tuberculosis and monitor treatment response
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he identification and treatment of individuals with tuberculosis (TB) is a global public health priority. Accurate diagnosis

of pulmonary active TB (ATB) disease remains challenging and relies on extensive medical evaluation and detection of
Mycobacterium tuberculosis (Mtb) in the patient's sputum. Further, the response to treatment is monitored by sputum culture
conversion, which takes several weeks for results. Here, we sought to identify blood-based host biomarkers associated with
ATB and hypothesized that immune activation markers on Mtb-specific CD4+ T cells would be associated with Mtb load in
vivo and could thus provide a gauge of Mtb infection. Using polychromatic flow cytometry, we evaluated the expression of
immune activation markers on Mtb-specific CD4+ T cells from individuals with asymptomatic latent Mtb infection (LTBI)
and ATB as well as from ATB patients undergoing anti-TB treatment from US (test cohort) and South Africa (validation
cohort). Frequencies of Mtb-specific IFN-y+CD4+ T cells that expressed immune activation markers CD38 and HLA-DR
as well as intracellular proliferation marker Ki-67 were substantially higher in subjects with ATB compared with those with
LTBI. These markers accurately classified ATB and LTBI status, with cutoff values of 18%, 60%, and 5% for CD38+IFN-y+,
HLA-DR+IEN-y+, and Ki-67+IFN-y+, respectively, with 100% specificity and greater than 96% sensitivity. These markers also
distinguished individuals with untreated ATB from those who had successfully completed anti-TB treatment and correlated
with decreasing mycobacterial loads during treatment. We have identified host blood-based biomarkers on Mtb-specific CD4+
T cells that discriminate between ATB and LTBI and provide a set of tools for monitoring treatment response and cure.
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